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Ad Boc Subccumittee pov Fermeirost Fxehauge

Agpects_of Rxchange

Review of intelligene
of Fermafrosy

with the USSR in the ¥

1. KNet Jlotelligence Advantege

a.  Potential US intelligence gala Srom exchange

Boskground--%he USER, with a nlstary of over 20 yenrs €1
organized Tesearen on perzairont. bee becowe highly capable in wda -
standing permefrost {permepently frozen groand) and thus overeqing the
wide spread adverse effects of this phenomenon in the deveiopmeu! i the
Soviet Nortih. Under the impetus of the cwrrent International. Geoptysica.
Year, the USSR is expending 1ts permefrost resesrch and thus bercining
progressively more proficient in controlling and wtilizing this ratvral
phenomencn, perticularly in eongiruction. Expanded rasemrci on perras
frost materially incressss milivnry, econrmic, and agricultural develop-
ment of the Soviet Borth in the Term of improved strategic 2ireirips, )
possible mizsile launching sites. roeds, railroads, minersl. proupeet ing,
mining and sgricultural. operstiong, industrial snd hydroeleciric
structures, and water supply. Auy sigonificant dsvelopment ¢4 Soviet
porthern military and ecorcnic potantials is important ¢n US paticnsl
security ani falls within the saope of Second Priority Objecvives l.a.b.
and 2 of IACD-50/8, 27 December 1955 (as ravised 5 Maxreh 1957}

{1) Basie lsbharatory «ind field research on pexunivost --[he
USSR has been very achive in beaic research in permalrost FXo wscy years
and is the world leadeyr ir this jerneral field. The U3 wouid stand to
gain much by observing cwrrent Soviet laboratory and field sperssions

devoted to basie research in this field. Data obtained tin-ough cbgervation

of current Soviet work on the origin, extent (mapping and photo inter-
pretation), thickness, thermml wegime, fluctuation, paysiesl and
mechanical properties, and destrietive aciion of permafross vould allow
a firgt-hend US evaluntiorn of this research. Important basic research
questions now being considered by the Saviets but not by the U3 inciude
the following:

8. Jee ratio or the amount of free watar in frouen ground
(up to 11% of total mpieture! add ite tossible affect ou bearing capasity
and traffieability. .

b. Effect of varying ground particle size on nasure of
permafrost and utilizatior. of thie coneaph in mepping of fyrozen ground.

¢c. Magretion of ynter in the capillaries during the
procesg of freezing.

4. Computetion of het transfer in the freazing and
frozen ground. :

Knowledge gained by US researchges in observing as yet unpublisazd results
n? Soviet field and labmretary basie research in these or related fields
will aid in advancing fithure 'S ‘regeearszh.

{2} Permafrosv resear:h related 4o sivetrlp, road, @l rallroaed
construction--Obgervation: of Baviet effocts in loeating and zoustrusiing
airstrips, roads, aod railrcads:ir persafrost would be valuable in order
+0 show how the Soviets deal with permafrost problems in suck engineering
projects. The abiiity of the 8Boviets to utilize permafros: ragseareh %0
develop ard maintain these types of engineering strustures reflests in
large part their capabi.ities i8 norihern overland commmnicstions and

mn‘port o

(3) Pergafross resoae-d relshad fo industrial and Ly develap=
mant - Chservations by qwiifisl U6 pevsnonel of Seviet techaiques for
eonstyuctin dameg, bridee:, bvde wleetrin and indugtrial pients, and other
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large bwildings would be valuable. Special types of foundetion xiles ami
construetion mterials (such as cement) in current use wouwld indicate rocens
Soviet trends and advances. Algs the extent of permafrost damege to large
structures couid be observed and weaknesses in Soviet methodnlosy deduced.

{4} Other epplieatiods ¢f permmfrost resesrch -~ Firsi-hsnd
observations of specinlized permifrost research relating to predicting
permafrost conditlons, prospecting and wmining cperaiions, es well ae $o
asgricultural, cold storage, and wveter supply development would be of
value to US resenrchers.

{5) Orgenizaticn of permefrost research -- Conferencer with
leading officials at the Institite of Permefrost Studles, the Miniastiry o
Gleology end Preservaticn of Fetuwrel Resources, end other organizations
might reveal valuable irformation on permefrost problems possibly related
to military support.

{6) Design erd quelity of equipment - Valuable information
can be obtained on both Scviet field and laboratery permafrast testing
apparatus. Field equipment would include such items as grouand thermometers,
samplers, drills, and pcssibly geopbysicel testing apparstus. labarstory
equipment weald include apperatue for making microscopie structural studies,
water content tests and accurate daterminetions of load limite, deformatior
constents, shearing sirengthe and other characteristics of frozen ground.
Information on the accuracy, desiga, field edaptibility snd limitations
of instruments would be veluable in the evaluation of Soviet capebilities.
Sources, and availability of equipment could elso be asscertained as could
extent of usags of foreign apparetus.

(7) Field party operations - Valuable information can be
obtained ou competence and mumbers of persomnel, on usage ¢f new and
established fisld techniques, and on areas of operations. The unwillingness
of Soviet officials to sllow observation of permafrost research setivities
in certain ereas might be indicative of sensitive operations.

(8) Eduestioral facilities -~ It is important %hat the
intelligence community @ain infogmation on present Scviet edicatiomal
facilities instructing in permafrost. Date on courses taught, student
quality, and current research trends would maske possible ixpeoved future
estimates on Soviet capabilities: in theoretical and epplied oermafrost
rasearch.

{9) Research and development facilities «- The ability of the
Soviets to expand their capabilities in permafrost work are asavily
dependent on their research orgabizatious. Any information on gqualiiy
and quantity of personnsi, currert resemrch, operating budgsis, current
International Geophysical Year abd routine cperations and future planning
are ell of high intelligence value. Aubstantial infcrmatics for future
estimates could thus be acerued..

b. Fotential Soviet intelljigence gain from exchanges

(1) Basic laboratory snd field reseexch on permafrost -~ 'Thers
vould bhe little Soviet gain in this aree gince results of US basic laboratory
and field resesrch are genmerally promptly available in the open literature.
Any scuruel to ihe Soviets would probably be limited to their opportunity
to observe first-hand curremt reficei US laboyatory ard fleld testing
equipment and techuiques.

(2} Applied perrafrost research related to airstrip, roed, and
railroed construction -- Although information on US activitiiss is largely
available in the open literature, the Soviats might gain samewhat if given
an opportunity to closely examine airstrips and other facilitiss in Alaeka.
This exchange will not consider Suviet visits to US installations ip Greenimng
or Capada becauge of the metiomal defense {(DEW Line, ete) mcd foreign
Implieations iavolved. -

o @ =
83 C=R=F-T
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(3) Applied peremfrost reseirch related to industrial acd eity
development <= A vigit by e Soviet team %o Alasgka o thasrve epplied
permafrost regesseh in industripl and elty development will result in
little gain to the USSR, There are many similsy englreering projects in
the USSR and the Soviets are considered thoroughly Familiar with she
assoeiated permafyoat problems.: U5 data on this general fieid i3 aisco
freely sveilsble in teelmical publicstions.

(&) cther agplied perirost research «- The Soviebs aabght
fain minor details on parmafyost resesreh suppcat in mining operations
and water supply in tha Alsskan area. Most of the information concerning
these fields is freely available in technies]l rublications.

{5) organizatien of PaEeirost research o« There wauld be Lithle
Soviet goin since organizetionnl deteils of the US parrmatrost recearch effort
are for the most part freely available in the oper liverature.

(6) Design ara Qaligy of equipment «- The Soviets are generslly
well advanced in the design of ieboratory and field rermfrost tecting
Squipment. Except for miuor design features probably not publighad thare
is little they can 82in by a firet-hand inspeetion of US instrumentation.

() Pield pavyy operations - Most of these details may be found
in the open literature. The Soviets, bewrever, could &éain minor details
on field technigues amd tho competencs of personnel.

(8) Raveatioml facllities ~- This information ism aveiisble to
the SBovists in eatalogues of educationsl organizations and gther Lpan
literatwre. Very few US higher eédveationa) institutions teach rorealrost
26 8 separat: soisoce.

{9) Ressaren #nd developmert facilities o With the exeception
®f detalls on o reletively swall ewount of classified work s the iplormetion
Uk researsh uud developrent facilities is freely availsble in technieal
Journals or in libraries, Joviet gain would be marging) .

¢ Balence of US gein and Soviet gain

In congideration of the above enslysis of potential U5 veraus
Soviet gain, the intalligenve advanivages for the UE weuld elearly outweigh
oy gaine that would sesrue Lo the Soviets. There would be 1ittle availsble
to them that iz not already in the cpen literature. It ip likely, however,
that the Soviets would obiain incdesged knpwledge on the desien deteils of
US testing equipment and on actunl efficlesnoy of field operations. '

The Ad Hoe Subcomrittee ror F ermfrost Beebaage therefere
recormends thet an axcharge of Gelagates »f permafrost pexsorrel between
the US end the USSR be iopleamenied.

The exchenge should bz concartad wainly with the research aod devalope
mant facilities nod applied fiald wook in rmafrogt. Flald agpeets of the
Soviet Internationsl Gecphysical Year (IGY program in glaciology ewuld elso
be examined sincs vork in this diseipline is closaly allied with that in
rermafrogt. Research and development in the field or 501l mechaulcs, e
poeaible pending exchenge, sould best be treated scparstely, sinse it would
concern besieally different ypersounzl end orgeanizadicns from thoss in
rermfros '

©

3. Itinerary

It is propoesd that the visiting Soviet delegation be given 2 US towr
iveluding vigits to uUg Geological Siirvey {UBGS) Beadguniters, ¥ashingten, D.
&nd Menlo Park USGS District Difice. {alifernis; Snew lee and Peeaufrost
Ragesrsh Beteblishwent, (SIPRR) » Wiimette, Illinoin; Ayretis Seustruetion sng
the Frost Effects Inhoratory, Bontot, Mass. Observations by toe Soviets of
UB field wari in permalrost somld he restrietad to selected SIPRE apd USGE
Tield projecis in Aiegkn, lseluding’ those et Poink Barrow Coppar River Basin,
8nd Fairbenks. Stanferd Usiversity, Celifornia should be viastted

3 .
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and es time would permit ofher educational facilities ineluwiling pussibly
Derimouth apd Harvard. <% is suggested that the itinerery
for the US delegation should inelude visits Lo leading Boviot parmefrost
research snd development organizations located in Moscow and Leniugred.
Alsc inecluded ip the U8 inineraxy is & proposed f£ield triy or series of
field trips to established pormafrost field statlons at Vorlmita, lgexka,

Apadyr and Yalmtsk, IGY permafrost-glaciologlcel stations ol Sunter-
Khayats and Zsgorsk, obscrvation of eity construction of Tiksi, and of
railroed construction in the Barkal-Amur-Magistral (BAM} region. The
roposed duration of the US astay in the USSR is 20 days, preferably during
%:te spring (May-June) or early fall when qualified U}Ft personnel would mosi likely

avfi&e below are suggested bigh priority permafrost-glaciologiesl
xegeareh and development organizations to be vislted by the UB delegation.
Actual and "cover” reasons for tBe visits are ineluded.

a. Hoseow
{1) Inetitute of Permafrost Studies Jmeni Cbruchev, fcad. Sei. =~
{a) Actunl remsoz -= This organizatior is the Soviet focal
point for pevmefrost resesrch and development. Valuable information can
be obiainzd on laboratory researsh projects, equipment, also® on the overall
administration of the permafrost.resesrch progrem. Extent of support to
militery organizations could alséd possibly be determined.
{b) "Cover" reases -~- To observe general permafrost research
(2) University of Moseow ac
{a) Actual reesos -- This imstifution is thz main instruetionnl
organization for permafrosi. Valusble information can be obtained, hLypes
of courses, quallty of students, labaratory techmiques and eguipment,
experinenial resesrch, and expeditionary activity.

{b} “Cover” remgén -~ To observe general educational
facilities. .

(3) Inetitute of Geography, Academy of Sciences «o
{a} Actusl ressop ~- To observe work being donz on terrain
evaluation and glaciology. This isc the main Soviet institute for IGY
glacioiogieal studien.
{b) "Cover" reasén -~ To observe gensral geographical research.

{4) Ali-Union Sulentific Researsh Institute of Hydrogesicgy apd
Engineering Geclogy --
(a) Actusl reasop -~ To observe work being done pu water
survey (water supply in perzmfrost regions) and on exploita%ion of water
resources.

(b} ™Cover" reasen -- To observe gereral hydrogeciogicsl
research,

b. leningrad

{1} Arctic Saientific: Resoarch Institute, Chief Dircetoraze
of the Hortbern Seca Roule o=

{an) Actunl reasep -~ To observe laboratory btechnigques snd
various projects on permmfirost. "Also to dztermine the fype spd extent of

IGY pevmatrest - glaciclogical field work being done by the Institute on
Franz Josef Lend (Tikhaya Bay)

{n) "Cover” ressen -~ Ty sbsarve general Aratic research.

.

FoBeall ol
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{2) Secientifiz Reseerch Institute of Aretic Qeolcgy, Ministry
of Geology ané Preservation of Natural Resources o«

(&) Actusl reason -- To observe ingtrumentat ion and
laboratory work in permafrost.

{v) "Cover" resson -~ To observe general Arciis resesrch

¢. Permefrost Field Stations, Institute of Permefrost Studies
Imeni Obruchev ==

(1) Yakutsk
{2) Anadyr
(%3) Skovarodino (ministerial subordination)
b)
(5) vorkuta

(a) Actuel reagon «- Visits to the permafrost field
stations would be valueble for observing frozen ground resesrch at station
facilities, housing projects, milroads, landing Tlelds, hyérouslectrie
plants, whaerfage and other port facilities, over-the-beack 8upply areas, and
at any strategic military construction sites.

{v) Cover reasom -- To observe permafrost siation

facilities.

d. I0Y Glaclolegical - Permafrost Stetions » Institute of Parmafrost
Studies Imeni Obruchev -- .

(1) Suntar-Xhayata
(2) Zagorsk

(2 and bj Actual and "Cover" reascns o= To cbserve IQY
research in glaciology ani permefrost.

‘e. Baikal-Amur-Magistral {BAM) Region ==

e and b} Actual end Cover reasons -- To abgerve
permefrost research in support of railroad construetion.

fe Tiksi highd

{2) Actum) reason -~ To cbserve permafrost research in
support of port comstruction and egeredation of permefrost under deltaie

conditions, and extent of landing or facilitieas apmrotimately 250 miles
along the comst both east and vest of Tikal v

(b) "Cover" resson -- To cbserve housing comstruction in
permafrost areas.

L. Perscnnel

8. A nine-man U.S. teem is suggasted for the exchange, consisting
of eight specialiste in different phases of permefrost and oae intelligence
official with Russisn langusge cepabilisy. - oo

bo The UB delegates will be primarily selscted on the basis of
scientific corpetence and experivoce in their epecialized fisids. Theae
scientists are also selectad with consideration as to the likelihood of
their cooperation with U.S. intelligence representatives. The U.S.
Geological Survey appesrs Lo be the most logical orgenization %o sponsor
the group, members of whien should be given a short intensiva language
treining course in Rusgian. -

¢. Possible choices for these personnel are ag follows:

(1) Dr. Robers Black; University of Hisconsin; apyacialist ip
ice erystallography and She strusture of lae,

¢ 5 o
3B Cafie. 5P
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{2) W. Keith Boyd; Sogs Ice and Permefrost Regeayeh Aatublishe
ment, Corps of Engineers, Wilmetts, ‘Iil.; specialist in appiled rmzearca
of frozen ground.

{3) ¥m. E. Davies; US Ueclogical Burvey, Washicgion, 3. S
specialist in applied permufrost rosearch - airfields.

{4) David M. Hopkins; U.S. Geologieal Survey; HMenlo Park,
California; specialist in geologisel history of permafropt « Pielstosene

(5) Arthur H. lachenbruch; U.S. Geological Survey, Meolo ark,

California; specialist in the theoreticsl aspects of permafrosi haat
conductivity and transfer.

{6) Domald R. Nichols; U.S. Geologicsl Survey, Washingiom, D. C.;
specialist in terrain and mapping of permafrost.

(1) Dr. Troy Péwé; U.B. Geological Burvey, Manlo Fark,
Celiforuin; specinlist in gecmorphological permefrost festures.

(8) Dr. Liccoln Waghbura; Dartmouth College; spesialiist 1a
permafrost soil struectures.

(9) A gualified reprezentetive of the U.S. intelligence
commnity with a fluent Russiap dangusge capability.

5. Dogumentary Materisl

It is highly desirable thay the U.3. delegates be furnished with
descriptive meterial of facilitiee to be visited prior to the trip. AL
Soviet permafrost litersture should bte obtained whenever posasible, but
this should not be made & pre-condition of the exshangs.
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